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A bstract 

In 1967 a survey was made as part of the Forest Resource Reconnaissance Survey of 
Ulu Kelantan district. 26, 628 trees were enumerated > 4ft girth on sample strips 1 chain 
wide, in primary rain forest mostly below 2800ft elevation. For this analysis the survey 
area of 1672 acres has been divided into 4 classes on geology and altitude, comprising 
sedimentary and granitic rocks and below or above 750ft. The occurrence of different tree 
species, genera and families in these 4 classes is listed in a series of Tables. No such 
extensive analysis has previously been made. There are many groups which are markedly 
more common in one or other of the 4 habitat classes and several groups have a distri¬ 
bution in Ulu Kelantan which counters subjective preconceptions. It is suggested that at 
any altitude species’ distribution is likely to be more closely correlated with relief and 
soil than with geology. 

Introduction 

Our knowledge of the habitat preferences of Rain forest trees in southeast 
Asia is very largely based on the subjective impressions of forest botanists not 
backed up by measurements of tree frequency in particular habitats or precise 
records of the nature of the habitats themselves. 

An enumeration of all trees over and including 4 ft girth on a small sample 
of the Lowland Rain forest of Ulu Kelantan district, northeast Malaya has been 
the stimulus to evaluate the relative frequency of the various tree families, genera 
and species occuring there, and to analyse their distribution between the two 
major kinds of rock in the district, and at low or higher elevations. This is of 
course, background information of fundamental importance when attempting 
to summarise our knowledge of particular species for such publications as the 
new Tree Flora of Malaya (Malayan Forest Records 26, Whitmore 1972, 1973 a). 

Species with horticultural and some with known pharmacological potential 
enumerated in this survey have already been discussed in Whitmore (1971). 

It is well known in Malaya, as a matter of observation, that different species 
have different altitude preferences, and there is a growing awareness that the 
rock type on which a forest occurs, to some extent at least, appears to determine 
its species composition, in a manner tentatively analysed below where we attempt 
to investigate a little further these suspected discriminants to species distribution. 

The Forest Survey 

The forest survey was conducted between June and November 1967 by 
Forest Resource Reconnaissance Survey teams under the able direction of Mr. 
N. Cerra, working from Kepong as an American Peace Corps volunteer, as part 
of an operation which has now covered the lowland forest of the whole country. 

* Present address: Mead Hall, Saffron Walden. Essex CB10 IUX, England. 
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The forest was divided into a series of ‘phototypes’ from the study of aerial 
photographs. Teams then went into Ulu Kelantan and systematically sampled 
these types throughout the district, at a low intensity. The sample lines were 1 chain 
wide and up to several miles long, but divided into 10 chain lengths, so individual 
plots of 10 sq. ch. (1 acre) are the basic unit. The lines were cut across the ‘grain’ 
of the country so as to sample ridge tops, hillsides and valleys; altitude was 
recorded; the precise position of each line was recorded on a set of 1 inch maps. 
Access was mainly by river, and from any one camp a series of lines was 
surveyed; the inset of Fig 1 shows the location of each cluster of survey lines. 
The total sample area was 1,672 acres; 26,628 trees were enumerated and named 
according to the preferred vernacular list in Kochummen & Wyatt-Smith (1964). 
The upper limit of most lines was below 2,800 ft, a few went up as high as 3,800 ft. 
Thus the whole survey is restricted to the Lowland Tropical Rain forest formation 
(Symington 1943, Burnham & Whitmore 1969). 

Because this was a reconnaissance survey no attempt was made to take a 
rigorously, objectively selected sample. It was adequate to cover different photo¬ 
types throughout the whole district. It follows that it is unwise to multiply up 
from the results of this sample to find tree numbers over the whole of Ulu 
Kelantan. The results are, however, likely to be indicative for this part of Malaya. 
No pretence is made that the present analysis indicates frequency and habitat 
everywhere in Malaya; indeed, as pointed out below, there are, in Ulu Kelantan, 
several marked departures from what are suspected to be the preferences of species 
and groups elsewhere in Malaya. 

The forest data were divided into stands for each of which a table was 
prepared stating, inter alia, the number of stems of each vernacular-named group 
occurring and the total basal area of all the trees enumerated. The stand tables 
have been the basis for the present analysis. Each stand is either one whole 
survey line or part of one. Each one contains homogeneous forest of one of the 
forest types recognised by the Forest Resource Reconnaissance Survey. 

For the present analysis the stands were divided into two groups, those 
below 750 ft elevation and those above, to separate lowland dipterocarp forest 
from hill and upper dipterocarp forest in the sense of Symington (1943).* 
Regrettably, nearly all the stands transgress the 750 ft contour, and have had to 
be included on the side where they mostly lie. This can only blur the altitudinal 
preferences of species and groups and weaken the clarity of the analyses presented 
below. 


Ulu Kelantan 

Ulu Kelantan district was in 1967 mostly still under primary rain forest. 
The major areas of settled agriculture are shown in the inset to Fig 1. Logging 
had then not long begun, though by early 1972 much of the district had been 
let out on logging concessions. The total area of this administrative district is 
4,817 sq. mi. and about 80 per cent was then still forested. Within the forested 
part of Ulu Kelantan there is little flat land except in the Lebir/Aring basin in 
the east; mostly the rivers run through narrow, steep-sided valleys. The main 
mountains lie to the west and east (Fig 1) and this is also, roughly, the distribu¬ 
tion of granite, of Triassic age, which forms the Main and east coast ranges 


* Symington drew the boundary at 1,000 ft. I have divided at 750 ft on the advice of 
Mr. P. F. Burgess who considers the latter a more realistic elevation especially, as here, in 
hilly country. 
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Fig. 1. Ulu Kelantan District, location and relief. Taman Negara also shown, S. and E. of 
Ulu Kelantan and partly over-lapping. Inset, location of sample sites, rock types (granite 
dark, sedimentary rocks pale) and approximate main area of cultivation (hatched). Geology 
from Alexander 1963. Cultivation limits from Wyatt-Smith (1964). 
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of the Peninsula respectively. The centre of the district is mainly of Permian and 
Triassic sedimentary rocks, which are described further below. The geology is not 
known in detail, but the granite/sedimentary rock boundary is fairly accurately 
known; only eight of the 222 survey stands lay so close to the boundary that 
their geology is doubtful. The stands were classified as lying on either granite 
or sedimentary rock and the analysis of species frequency was made for four 
groups, low granite (below 750 ft), high granite (over 750 ft), low sedimentary 
and high sedimentary; in these four classes 113.8, 448.8, 716.4, 393.0 acres had 
been sampled respectively; it can be seen that low granite was distinctly under¬ 
sampled. 


Species and Family Frequency 

So few have been the extensive, quantitative analyses of composition and 
habitat in Malayan Lowland Rain forest that, when quoting the relative frequency 
of species, one is thrown back on observations scattered through the pioneer work 
of Foxworthy (1927). 

Table 1 shows the 21 species in order of decreasing frequency which have 
10 or more stems per 100 acres in this survey. The first column gives the average 
density, the next four columns give, for the ten commonest species, the density 
in the four habitats. A major weakness in this table is that many species were 
not individually recognised in the forest. Dipterocarpaceae dominates the table, 
partly because it is a very common family but partly also because every species 
has a vernacular name. Burseraceae and Sapotaceae are both very common in 
Malayan Lowland Rain forest but their species were not distinguished from each 
other. Nevertheless, the top third of the table is probably roughly correct, only 
lower down would one expect other species, especially of Burseraceae and 
Sapotaceae. Note that the order of the first six species does not vary between the 
habitats, though the order does vary lower down. The important exception to this 
generalisation is Shorea curtisii* (seraya) which is almost confined to hill ridges 
where it sometimes forms almost pure stands; this species is so common in hill 
forest that it still easily comes top of the list, despite its low frequency in lowland 
forest. The next two species ( S . parvifolia, S. leprosula) are both light red merantis 
which are fast growers and light demanders and come up gregariously in clearings. 
They are amongst the commonest trees everywhere in Malaya. 

In Table 2 the 42 families encountered in the survey are arranged in order of 
decreasing frequency. Again, the first column gives the average density (in stems 
per hundred acres rounded off) and the next four columns relate to the four 
separate habitats. 

One sees at once why these forests are known as dipterocarp rain forests, the 
family Dipterocarpaceae is four times as abundant, amongst the trees > 4 ft girth, 
than Leguminosae, which comes second, and this is true of all four habitats. As 
in the species table the order of frequency of the families differs between habitats 
low down the table, though the first four families are in the same order in every 
one. Of the two biggest tree families in Malaya Euphorbiaceae comes surprisingly 
high in the list compared to other surveys which have been made (Whitmore, 
1973 b)\ Rubiaceae, which is actually slightly larger than Euphorbiaceae in 
Malaya in number of species, comes much lower, this is because very few of them 
reach 4 ft girth. Leguminosae always come high in a survey of this nature, but 

* Species names throughout follows the new Tree Flora of Malaya (Whitmore 1972 
and 1973a) or, for families not yet revised, Kochummen & Wyatt-Smith (1964). 
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Table 1. The commonest of the species identified in the forest, those with on average more 

than ten stems per hundred acres 


1. 

Shorea curtisii (Dipterocarp.) 

average 

125 

granite 

low high 

21 126 

sedimentary 

low high 

20 345 

2. 

Shorea parviflora (Dipterocarp.). . 

108 

91 

93 

127 

95 

3. 

Shorea leprosula (Dipterocarp.) . . 

80 

57 

88 

77 

82 

4. 

Koompassia malaccensis (Legum.) 

51 

36 

39 

66 

45 

5. 

Shorea ovalis (Dipterocarp.) 

40 

26 

33 

51 

34 

6. 

Dipterocarpus cornutus (Dipterocarp.) 

35 

40 

13 

56 

24 

7. 

Elateriospermum tapos (Euphorbi.) 

33 

16 

45 

20 

49 

8. 

Dryobalanops oblongifolia (Dipterocarp.) . . 

31 

17 

3 

66 

6 

! 

9 '1 

fShorea multiflora (Dipterocarp.) 

23 

16 

11 

30 

25 

l^Intsia palembanica (Legum.) 

23 

18 

26 

23 

22 

11. 

Shorea platyclados (Dipterocarp.) 

21 

— 

— 

— 

— 

fKoompassia excelsa (Legum.) 

18 

— 

— 

— 

— 

i2 i 

^Cynometra malaccensis (Legum.) 

18 

— 

— 

— 

— 

14. 

Dipterocarpus crinitus (Dipterocarp.) 

15 

— 

— 

— 

— 

15. 

Shorea bracteolata (Dipterocarp.) 

14 

— 

— 

— 

— 

16. 

Shorea guiso (Dipterocarp.) 

13 

— 

— 

— 

— 

17. 

Parashorea lucida (Dipterocarp.) 

12 

— 

— 

— 

— 

18. 

Pometia pinnata (Sapind.) 

11 

— 

— 

— 

— 

| 

f Mesua ferrea (Guttif.) 

1 

10 

— 

— 

— 

— 


Endospermum malaccense (Euphorbi.) 

1 

10 

— 

— 

— 

— 

\ 

^Ochanostachys amentacea (Olac.) 

10 

— 

— 

— 

— 


Family name abbreviated in brackets; stems per hundred acres rounded off to nearest whole 
number. 


Myrtaceae and Lauraceae are usually lower and Burseraceae higher. The complete 
absence of Flacourtiaceae, with several big trees with well known vernacular 
names, is curious. Alangiaceae, Proteaceae, Symplocaceae and Theaceae 
would also all have been expected in Ulu Kelantan. It is a well known weakness 
of Forest Dept, survey teams in Malaya to assign an unknown tree to either 
medang or kelat, and it is likely that trees of these missing families, and one must 
assume Flacourtiaceae too, have been mistakenly included in Lauraceae or 
Myrtaceae and thus contribute to the unexpectedly high figures for these two 
families. 
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Basal Area and Tree Numbers per Acre 

Sedimentary rock has a higher basal area of trees > 4 ft girth per acre than 
granite, due to the much lower basal area per acre on granite over 750 ft than 
elsewhere (Table 3). In Ulu Kelantan (as shown below. Table 9) the important 
hill forest timber species Shorea curtisii is relatively rare on granite; doubtless 
this contributes to the low basal area. 

It can be seen from Table 3 that stems per acre are more numerous above 
750 ft than below. These figures reflect a bias in the sample. In the hills big trees 
tend to be commonest on ridges and sparse on hill sides and in valleys and it can 
clearly be seen on Table 4 that survey lines above 750 ft have tended to follow 
ridges rather than to cut across the lie of the country, which becomes increasingly 
difficult with increasing elevation. The slightly larger number of stems per acre on 
low sedimentary rocks than on low granite, and other slight differences in Table 
3 may not be statistically significant. An analysis of variance would be required 
to demonstrate that they are not due merely to chance variation in the data, and 
this has not been attempted because of the difficulties involved in extracting the 
figures from the survey summaries. 

Habitat Preferences of Species and Groups 

Limitations to the Analysis 

The main analysis with which we are here concerned is that which attempts 
to elucidate how far individual species are confined to particular habitats, in this 
case defined on altitude and underlying rock. 

Two main weaknesses of the analysis have already been pointed out; firstly, 
that the forest data have been arranged in stands many of which cut across the 
boundary at 750 ft between lowland and hill forest; secondly, that the forest staff 
do not recognise many individual species outside Dipterocarpaceae but do 
recognise genera (e.g. petai: Parkia; sepetir: Sindora, etc.) generic groups (e.g. 
mempening: Lithocarpus, Quercus) or whole families (e.g. nyatoh: Sapotaceae). 
The result of this second weakness is, as of the first, an obfuscation of revealed 
habitat preferences. Individual species (or indeed groups within them) must be 
expected to show the greatest specificity for habitat, and to lump species together 
can only lead to blurring. 

A third and serious source of weakness is that the rocks have only been 
divided into the two great categories granite and sedimentary. There are consider¬ 
able variations in the granites of Malaya, often over very short distances, in 
texture and composition. No attempt has ever been made to map these. The 
sedimentary rocks are even more varied and include, in Ulu Kelantan, the pre- 
Carboniferous Teku schists in the north, which are the only large area of schist 
in the country, plus large areas of predominantly argillaceous Permian sediments 
and of predominantly arenaceous Triassic sediments. The various sedimentary 
rocks are usually interbedded and have in places been metamorphosed, especially 
along the boundaries with the granite. In places they are variously calcareous. No 
record was made of the rock type of the survey lines, indeed it is unlikely to 
have been homogeneous along their length, and the published geological records 
are not sufficiently detailed for high precision. It is for these reasons that the 
analysis is restricted to granite versus sedimentary rocks, as the boundary 
between these two major types is believed to be well and accurately known. 
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Table 2. Frequency of Families 


1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 

9. 

10 . 

11 . 

12 . 

13. 

14. 

15. 

16 -{ 

18. 

19. 

20 . 
21 . 
22 . 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

4, .{ 


Dipterocarpaceae 

Leguminosae 

Myrtaceae 

Lauraceae 

Anacardiaceae 

Burseraceae 

Euphorbiaceae 

Olacaceae 

Fagaceae 

Sterculiaceae 

Guttiferae 

Moraceae 

Sapotaceae 

Sapindaceae 

Annonaceae 

Dilleniaceae 

Myristicaceae 

Polygalaceae 

Tiliaceae 

Apocynaceae 

Lecythidaceae 

Bombacaceae 

Thymelaeaceae 

Rutaceae 

Celastraceae 

Combretaceae 

Ebenaceae 

Rhizophoraceae 

Hypericaceae 

Meliaceae 

Loganiaceae 

Rubiaceae 

Simaroubaceae 

Juglandaceae 

Malvaceae 

Ulmaceae 

Melastomataceae 

Oxalidaceae 

Coniferae 

Magnoliaceae 

Theaceae 

Linaceae 


average 

granite 

low high 

sedimentary 

low high 

634 

439 

602 

587 

815 

161 

139 

153 

182 

140 

122 

73 

122 

124 

133 

76 

57 

94 

72 

68 

73 

25 

69 

64 

109 

72 

48 

90 

67 

66 

55 

50 

67 

39 

71 

41 

47 

35 

46 

36 

39 

40 

60 

30 

31 

37.8 

41 

69 

37 

37 

37.7 

21 

33 

38 

47 

33 

34 

43 

29 

30 

32 

27 

40 

33 

22 

24 

24 

24 

27 

20 

20 

16 

29 

14 

21 

14 

11 

14 

17 

8.9 

14 

23 

16 

14 

9 

12.2 

7 

8 

16 

12 

10 

13 

8 

12 

10 

8.0 

6.1 

9.8 

7.3 

7.9 

7.6 

11 

6.3 

8.8 

5.9 

7.1 

12 

12 

5.3 

3.1 

5.0 

1.8 

6.0 

6.2 

2.8 

4.1 

5.3 

1.8 

6.8 

1.5 

3.7 

0.9 

1.3 

5.2 

4.6 

3.0 

0.9 

1.3 

4.2 

1.8 

2.8 

1.8 

2.9 

2.0 

4.3 

2.0 

1.8 

1.3 

2.5 

2.3 

1.9 

— 

2.7 

1.9 

1.5 

1.7 

3.6 

2.9 

1.6 

— 

1.6 

1.8 

0.2 

1.8 

0.8 

1.5 

1.8 

2.6 

0.6 

1.8 

1.3 

— 

11 

1.4 

1.8 

0.6 

— 

2.2 

— 

— 

0.5 

4.9 

0.5 

0.1 

— 

0.2 

— 

0.5 

0.1 

— 

0.2 

— 

0.4 

0.1 

— 

0.9 

0.9 

0.2 

1.3 

0.8 

.04 

— 

— 

__ 

1.8 

.02 

— 

— 

3.9 

— 

.0006 

— 

— 

0.1 

— 

.0006 

— 

— 

0.1 

— 


In Tables 2 and 5-14 the figures given are for stems per 100 acres. 
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Table 3. 

Basal area and tree numbers 

per acre 






granite 

sedimentary 





low high 

low high 

Basal area (sq ft) 




55.8 47.9 

52.9 56.7 

average each rock . . 




49.5 

54.3 

overall average 




52.7 


Steins per acre 




12.0 17.3 

14.9 17.3 

average each rock . . 




14.6 

15.8 

overall average 




15.9 



Table 4. Representation (as percentage of total acreage) of different topographic sites 


granite sedimentary 


Both rocks 
Overall 
Mean 

altitude in ft 

< 

Mean 

0- 

500 

500- 1,500- 
1,500 2,500 

2,500- 

4,000 

V 

Mean 

0- 

500 

_ r 

500- 

1,500 

1,500- 

2,500 

— 

2,500- 

4,000 

11 

valley 

11 

16 

12 

8 

7 

11 

14 

9 

4 

— 

67 

hillside 

72 

80 

72 

67 

70 

65 

70 

62 

58 

— 

22 

ridge crest . . 

18 

4 

16 

25 

23 

24 

16 

29 

38 

— 

area sampled 
(acres) 

_ 

41.8 

251.8 

91.8 

48.3 

_ 

244.7 

396.7 

12 

0 


based on an unpublished analysis by P.F. Burgess of 1087.1 out of the total 1,672 acres. 

A fourth potential source of weakness is that valleys, hillsides and ridge 
crests might have been sampled in different proportions in the four classes, and if 
species have topographic preferences a bias would emerge in the results. Examin¬ 
ation of an unpublished analysis by Mr P. F. Burgess of 1087.1 acres (out of the 
total 1,672 acres), see Table 4, shows that, fortunately, the proportion of the 
topographic classes does not vary largely either with rock type or altitude for 
the two altitude groups 0-750 ft and over 750 ft considered here. But, because 
there are differences of the order of 10 percent, comments on the present analysis 
are restricted to major differences in species’ density. It has been noted already 
that the area of low granite sampled was disproportionately low, and this is borne 
in mind in the comments which follow. 

All these limitations must be borne in mind in the analysis which follows, 
which is presented as a series of tables showing stems per 100 acres. Individual 
species are shown as far as they were recognised (the Dipterocarpaceae dominat¬ 
ing the lists), then genera (either straight from the survey data or by adding 
together species’ frequencies), then families. It is interesting to see how far genera 
and families do show habitat preferences, and whether these support the pre¬ 
conceptions forest botanists have about such things, though in general these big 
groups cannot be expected to show much uniformity in habitat. 















Tree Species in the Rain Forest of Ulu Kelantan 


203 


It must also be remembered that only trees > 4 ft. girth were sampled. 
The effect of this may be illustrated by considerating two genera of the Sapindaceae. 
Xerospermum (gigi buntal) is actually far commoner in the forest than Nephelium 
lappaceum (rambutan hutan), but quite the reverse is shown in the result of this 
survey, because its trees rarely attain 4 ft girth and so only a few exceptionally 
large individuals have been counted, whereas rambutan hutan grows to a larger 
tree and so a larger fraction of the total population of the species has been 
included. 

In general little is known about species or group preferences for sedimentary 
or igneous rocks in Malaya as this is the first analysis made of a large body of 
data. Comments on the tables are therefore restricted to particular points which 
confirm or conflict with our existing subjective impressions. 

In fact, rock type itself probably exerts a less direct controlling influence on the 
distribution and frequency of plant species than the nature of the relief and 
of the soil (which is partly dependent on relief) which themselves are not directly 
related to rock type as expressed in this analysis. 

In the hot, wet climate of Malaya all soils are very strongly leached and 
consequently poor in plant nutrients; physical soil properties are probably usually 
more important to plant life than chemical ones, notably the depth to which the 
rock has weathered and the particle sizes formed by weathering. Granites tend 
to weather very deeply and to form well-structured soils, such as are seen along 
road cuttings in the Main Range, though quartz-rich areas may yield very 
shallow and coarse soils. Sedimentary rocks tend to weather less deeply, especially 
where metamorphosed; shale-derived soils are much more finely textured than 
sandstone-derived soils. Further, the relief of granite country tends to be less 
rugged than of sedimentary where precipitately sided knife-edge crests often 
replace broad, rounded ridges. The task of collecting detailed data on topography 
and soils, such as would be needed for a fully analysis, would be formidable 
in rain forest country, and has never been attempted over more than a few acres. 
On small areas the problem of correlating plant distribution with habitat is con¬ 
founded, in these excessively species-rich forests, by the probability that there is 
not enough space in a small area of any particular habitat for all the species to 
grow which are ecologically suited. 

The Analysis 

The first important conclusion results from a glance at Tables 5-12. It can 
be seen at once that nearly all species, except some of the rarer ones, occur in 
all four habitats, but that the frequency of occurrence varies in nearly all cases. 
This shows how misleading qualitative impressions of species’ distribution can be, 
and how important it is that ecological analyses of the rain forest are not based 
solely on presence or absence. 

Groups showing a marked preference for granite. 

(i) Below 750 ft, Table 5: 

Hibiscus floccosus (kangsar) and Pterygota horsfieldii (kasah) are valley species 
not known previously to prefer granite. 

The genus Hopea is usually considered commonest at high elevations; the 
preference here for lowland forest is unexpected. 
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Table 5. Groups showing a marked preference for granite and below 750 ft elevation 




granite 

sedimentary 



low 

high 

low 

high 

species 






Dipterocarp. Shorea assamica 

11 

0.2 

3.3 

— 


S. kunstleri 

. • 18 

8.7 

— 

— 

Euphorbi. 

Endospermum malaccense 

. . 22 

12 

8.7 

7.6 

Malv. 

Hibiscus floccosus 

4.9 

0.5 

0.1 

— 

Mor. 

Artocarpus rigidus 

. . 13 

8.0 

7.1 

5.6 


A. scortechinii (elasticus) 

7.9 

5.6 

2.4 

1.5 

Sterculi. 

Pterygota horsfieldii 

5.3 

2.9 

0.4 

0.3 

genera 






Dipterocarp. Hopea . . 

. • 33 

27 

22 

18 

Legum. 

Parkia . . 

. . 19 

11 

7.3 

6.1 

families 






Myristicaceae 

. . 23 

16.1 

14.4 

9.4 


All the species of the forest survey are included in the tables 5-12 except for a few obviously 
mistaken identifications. 

(ii) Above 750 ft, Table 6: 

Shorea platyclados (meranti bukit) is the highest growing Malayan Shorea 
and a very important timber tree of upper dipterocarp forest from 2,500-4,000 ft; 
it is locally gregarious; its almost complete absence from sedimentary rocks in 
Ulu Kelantan is certainly not true of Malaya generally. Inspection of Table 4 
shows that none of the subsample Burgess has analysed is on sedimentary rocks 
over 2,500 ft, and the result for meranti bukit is therefore almost certainly an 
artefact due to sampling bias. 

Table 6. Groups showing a marked preference for granite and above 750 ft elevation 



species 

Dipterocarp. Shorea platyclados 

granite 

low high 

. . — 73 

sedimentary 

low high 

0.4 4.3 


Rubi. 

Anthocephalus chinensis 

1.8 

2.2 

0.3 

1.8 

(b) 

genera 

Anacardi. 

Campnosperma 

2.6 

6.9 

2.0 

1.3- 


Jugland. 

Engelhardtia 

— 

2.2 

— 

— 


Sterculi. 

Heritiera 

. . 12 

25 

11 

10 

(c) 

families 

Annonaceae 


. . 16 

29 

14 

21 


Anthocephalus chinensis (cadamba) (kelempayan) is a species of valleys 
and alluvial soils in Borneo; we have noticed it common on hill slopes, e.g. at 
Genting Sempah, and this preference for hill forest is borne out by this survey. 

Engelhardtia (dungun paya) is well known as a genus of hill and mountain 
forest in Malaya. 
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(iii) Just granite, Table 7: 

None of the preferences revealed here was previously suspected. 


Table 7. Groups showing a marked preference just for granite 


granite sedimentary 


(«) 

species 

low 

high 

low 

high 


Bombac. Bombax valetonii 

5.3 

6.9 

0.4 

0.8 


Dipterocarp. Dipterocarpus appendiculatus . . 

4.4 

0.2 

— 

— 

(6) 

(c) 

Sterculi. Pterocymbium javanicum 

genera — nil 

families 

8.8 

7.3 

2.0 

1.0 

Bombacaceae 

12 

12 

5.3 

3.1 


Fagaceae 

40 

60 

30 

31 


Meliaceae 

3.6 

2.9 

1.6 

— 


Sterculiaceae 

41 

69 

37 

37 


Groups showing a marked preference for sedimentary rocks. 

(i) Below 750 ft, Table 8: 

Dryobalanops oblongifolia (keledan) is a riverine species. The other Dryobala- 
nops in Malaya D. aromatica (kapur) is known strongly to prefer sedimentary 
rocks; both are found mainly east of the Main Range. 

Mesua ferrea (penaga) is a species of poor soils and dry sites, this is consonant 
with its marked preference for sedimentary rocks. 

Table 8. Groups showing a marked preference for sedimentaries and below 750 ft elevation 





granite 

sedimentary 

(a) 

species 


low 

high 

low 

high 


Dipterocarp. Dryobalanops oblongifolia 


17 

2.7 

66 

5.6 


Shorea bracteolata . . 


19 

2.9 

21 

13 


S. multiflora 


16 

11 

30 

25 


S. parvifolia 


91 

93 

127 

95 


S. singkawang 


— 

— 

3.9 

0.8 


Guttif. Mesua ferrea 


4.4 

3.3 

14 

12 

( b ) 

Magnoli. Aromadendron elegans 

genera 


• • 

— 

3.9 



Combret. Terminalia 


— 

— 

3.9 

— 

(c) 

Dipterocarp. Dipterocarpus 

families — nil 


68 

48 

94 

69 


(ii) Above 750 ft, Table 9: 

Shorea curtisii (seraya) is the most important timber tree of hill dipterocarp 
forest; its distribution seems to be correlated with sites liable to periodic drought, 
which tend to be mainly shallow, sedimentary-derived soils and hill ridges, as is 
amply confirmed by the present survey (P. F. Burgess, unpublished observations). 

Swinionia, Vatica and Calophyllum are well known to be commoner in the 
hills. Their preference for sedimentary rocks was not known, though all are known 
as genera of ‘poor’ soils or sites. 
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The preference of the genus Shorea and of the family Dipterocarpaceae for 
this habitat completely obscures the markedly differing preferences of the many 
individual species enumerated and reflects the abundance of S. curtisii . 

Table 9. Groups showing a marked preference for sedimentaries and above 750 ft elevation 


(a) species 

Dipterocarp. Shorea curtisii 
S. guiso 


(b) genera 

Anacardi. Rengas* 

Swintonia 

Dipterocarp. Shorea 

Vatica . . 

Guttif. Calophyllum 

(c) families 

Anacardiaceae 

Dipterocarpaceae 

Coniferae 


* Gluta, Melanochyla, Melannorhoea, Semecarpus 


granite 


low 

high 

21 

126 

7.9 

11 

11 

21 

9.7 

27 

298 

468 

1.8 

6.1 

17 

29 

25 

69 

439 

602 


sedimentary 

low 

high 

20 

345 

11 

16 

22 

35 

28 

63 

372 

653 

7.7 

14 

23 

34 

64 

109 

587 

815 


1.8 


(iii) Just sedimentary rocks , Table 10: 

Koompassia malaccensis (kempas) is one of the commonest trees everywhere 
in Malaya. Its preference for sedimentary rocks was not suspected and may not be 
typical of the whole country. 

Myrtaceae is a family which, throughout Malesia, becomes prominent in 
‘poor’ sites, its preference in Ulu Kelantan for hills and for sedimentaries is not 
unexpected. 

Table 10. Groups showing a marked preference just for sedimentaries 


(a) species 


(c) families 
Myrtaceae 


granite sedimentary 

low high low high 


Dipterocarp. Dipterocarpus crinitus 


4.4 

5.8 

20 

21 

Shorea dasyphylla . . 


1.8 

1.6 

2.1 

2.3 

S. faguetiana 


0.9 

0.2 

1.5 

2.3 

S. macroptera 


— 

0.9 

2.9 

3.3 

S. ovalis 


26 

33 

51 

34 

S. ovata 


— 

— 

1.3 

1.8 

S. sumatrana 


— 

— 

0.8 

0.3 

Legum. Koompassia malaccensis 


36 

39 

66 

45 

Mor. Antiaris toxicaria 


— 

— 

0.1 

0.8 

Artocarpus integer . 


— 

— 

0.4 

0.3 

Olac. Ctenolophon parvifolius 


1.8 

2.0 

5.7 

4.3 

genera 

Celastr. Lophopetalum 


0.9 

1.3 

5.2 

4.6 

Legum. Koompassia 


54 

56 

84 

63 

Polygal. Xanthophyllum 


7.0 

7.6 

16 

12 

Rhizophor. Pellacalyx 


1.8 

0.9 

2.5 

2.0 


73 


122 


124 


133 
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Groups showing a marked preference for forest below 750 ft, Table 11: 
Dipterocarpus oblongifolius (keruing neram) is a riverbank species. 

Pometia pinnata var pinnata (kasai) is, in Malaya, a valley species. 

Barringtonia (putat), as a genus, is commonest in valleys and along rivers. 

Euodia (pepauh) is nowhere common in Malaya. It has been considered a 
genus preferring the hills, an impression contradicted by this survey. 

Pentace (melunak) likewise has been considered mainly a hill genus. 

Table 11. Groups showing a marked preference for elevation below 750 ft irrespective of rock 





granite 

sedimentary 




low 

high 

low 

high 

{a) 

species 







Dipterocarp. Dipterocaropus oblongifolius . . 

0.9 

— 

0.4 

— 



Dipt, cornutus + kunstleri 

48 

21 

60 

29 



Shorea balanocarpoides 

7.9 

1.1 

5.2 

3.3 


Olac. 

Ochanostachys amentacea 

20 

4.4 

15 

5.6 


Sapind. 

Pometia pinnata v. pinnata 

18 

9.1 

12 

9.7 

(6) 

genera 







Lecythid. 

Barringtonia 

11 

6.3 

8.8 

5.9 


Logani. 

Fagraea 

1.8 

0.2 

1.8 

0.8 


Oxalid. 

Sarcotheca 

0.9 

0.2 

1.3 

0.8 


Rut. 

Euodia 

5.3 

1.8 

6.8 

1.5 


Tili. 

Pentace 

13 

7.6 

12 

9.S 

(c) 

families 







Olacaceae 


46 

35 

46 

36 


Groups showing a marked preference for forest above 750 ft, Table 12: 

Elateriospermum tapos , (perah), Cratoxylum formosum (derum) and Tristania 
(pelawan) are well known to prefer hills. 

Lauraceae characterise the Lower Montane or oak-laurel forest of Malaya 
so their increase with elevation is also as expected. 

Table 12. Groups showing a marked preference for elevations above 750 ft irrespective of rock 





granite 

sedimentary 




low 

high 

low 

high 

(a) 

species 







Dipterocarp. 

Dipterocarpus grandiflorus 

1 

11 

6.8 

13 



D. sublamellatus + verrucosus 

. . — 

0.7 

0.1 

4. 



Parashorea lucida 

— 

13 

4.6 

7. 



S. leprosula 

57 

88 

77 

82 


Euphorbi. 

Elateriospermum tapos 

16 

45 

20 

49 


Hyperic. 

Cratoxylum formosum 

. . — 

2.7 

0.1 

1. 


Mor. 

Artocarpus lanceifolius 

12 

25 

15 

17 


Rhizophor. 

Carallia brachiata 

— 

0.4 

— 

0. 


Simaroub. 

Irvingia malayana 

— 

1.1 

1.4 

1. 

(*) 

genera 







Dipterocarp. 

Anisoptera 

21 

37 

20 

48 


Eben. 

Diospyros 

1.8 

2.9 

2.0 

4. 


Myrt. 

Tristania 

. . — 

1.1 

0.8 

1.: 


Sterculi. 

Scaphium 

13 

30 

20 

24 

(c) 

families 







Lauraceae 

. . 

57 

94 

72 

68 
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Ubiquitous Groups, Table 13: 

This class includes several very common and easily recognised big tree 
species (Shorea pauciflora , nemesu; Dyera costulata, jelutong; Cynometra 
malaccensis, kekatong; hit si a palembanica, merbau; Koompasia excelsa, tualang; 
Scorodocarpus borneensis, kulim) which no doubt have helped to create the 
impression, sometimes held, that Malayan timber trees can grow almost anywhere 
in the mesic Rain forest climax forests, though this impression is also undoubtedly 
strengthened by the fact, revealed by this survey and commented on above, that 
habitat affects frequency but seldom prevents occurrence. 

No significance is attached to the long list of ubiquitous genera and families 
for reasons already discussed. 

Table 13. Ubiquitous groups 


granite 


sedimentary 


a) 


species 

low 

high 

low 

high 

Apocyn. Dyera costulata 

6.1 

8.7 

6.7 

6.9 

Dipterocarp. Dipterocarpus baudii 

3.5 

7.8 

6.0 

2.0 

Shorea pauciflora . . 

19 

10 

11 

23 

Euphorbi. Baccaurea griffithii 

3.5 

2.0 

2.4 

2.3 

Sapium baccatum . . 

4.4 

2.0 

2.7 

5.9 

Legum. Cynometra malaccensis 

18 

19 

18 

18 

Intsia palembanica 

18 

26 

23 

22 

Koompassia excelsa 

18 

17 

18 

18 

Olac. Scorodocarpus borneensis 

22 

25 

19 

21 

Strombosia javanica 

2.6 

1.3 

3.2 

2.5 

S. rotundifolia 

— 

2.5 

3.2 

2.5 

Sapind. Nephelium lappaceum 

2.6 

7.6 

5.9 

5.1 

Pometia pinnata v. alnifolia 

2.6 

6.0 

9.1 

5.6 

genera 

Bombac. Durio 

4.4 

4.5 

4.0 

2.0 

Dilleni. Dillenia 

11 

14 

17 

8.9 

Fag. Castanopsis 

14 

9.6 

11 

12 

Legum. Dialium 

22 

26 

26 

23 

Sindora 

7.0 

9.8 

7.1 

5.9 

Sterculi. Pterospermum 

1.8 

3.3 

3.3 

1.3 

families 

Apocynaceae 

6.1 

9.8 

7.3 

7.9 

Burseraceae 

43 

90 

67 

66 

Euphorbiaceae 

50 

67 

39 

71 

Leguminosae 

. . 139 

153 

182 

140 

Guttiferae 

21 

33 

38 

47 

Moraceae 

34 

43 

29 

30 

Rhizophoraceae 

1.8 

1.3 

2.5 

2.3 

Rubiaceae 

1.8 

2.6 

0.6 

1.8 

Sapindaceae 

24 

24 

27 

20 

Thymelaeaceae 

1.8 

6.0 

6.2 

2.8 
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Table 14. Groups which tend to avoid granite below 750 ft 


granite sedimentary 

low high low high 


Legum. Pithecellobium splendens 

Anacardi. Mangifera 


0.9 4.5 3.8 2.0 

1.8 7.8 7.1 6.1 

1.8 6.0 4.9 3.1 

11 29 23 25 


Pentaspadon 


Burser. Santiria 

Hyperic. Cratoxylum 

Mor. Ficus . . 

Myrt. Eugenia 

Thymelaea. Aquilaria 


73 121 123 131 

0.9 4.7 5.3 2.0 


2.7 1.9 1.5 

2.7 2.1 3.6 


Table 14 shows groups which avoid low granite but are otherwise ubiquitous. 
The area of this habitat sampled is much lower than of the other three habitats, 
and therein lies the simplest explanation of this category. 
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APPENDIX 

Species and groups with fewer than one stem per 100 acres. 


No significance is attached to the 

four habitats. 

Anacardiaceae 

Bouea 

Annonaceae 
Xylopia ferruginea 
Cananga odorata 

Apocynaceae 

Alstonia 

Bombacaceae 

Coelostegia 

Neesia 

Coniferae 
Agathis dammara 
Podocarpus imbricatus 

Dipterocarpaceae 
Dipterocarpus apterus 
D. chartaceus 
D. gracilis 
Shorea atrinervosa 
S. glauca 
S. laevis 
S. maxweFiana 
S. scrobiculata 
S. multiflora 
S. resina-nigra 

Euphorbiaceae 
Macaranga gigantea 
Mallotus leucodermis /muticus 

Guttiferae 

Garcinia 


different frequency of these between the 

Hypericaceae 

Cratoxylum arborescens 

Leguminosae 

Adenanthera 

Ormosia 

Linanceae 

Ixonanthes icosandra 

Melastomataceae 

Memecylon 

Meliaceae 

Amoora 

Lansium domesticum 
Sandoricum koetjape 

Moraceae 

Artocarpus kemando 
Streblus elongatus 

Rubiaceae 

Adina 

Randia scortechinii 

Sapindaceae 

Xerospermum 

Theaceae 

Gordonia concentricicatrix 

Thymelaeaceae 

Gonystylus 

Ulmaceae 

Gironniera 



